INTRODUCTION
Let p be a prime number and let k be a finite extension of the p-adic field Qp. Let o be the valuation ring of k, let 7r be a fixed generator of the maximal ideal in o, and let q be the cardinality of the residue field 0/7r0. Let f (X) E o~~X~~ be a Lubin-Tate power series for k corresponding tõ r. By standard theory, as described for example in (S) , there is a unique formal group F over o with f (X) as an endomorphism. For n &#x3E; 1, the set Gn of zeros of the nth iterate of f (X) is a group under F. The field kn, obtained by adjoining to k the elements of Gn, is a totally ramified abelian extension of k with Galois group isomorphic to (o/,7rno)x. We denote the valuation ring of kn by o~ . Let r, m &#x3E; 1 and let r = Gal(km+r/kr). In the so-called Kummer case m r, Taylor [T] determined the associated order of in the group algebra krf, and showed that o,+r is a free module over this order. In the non-Kummer case m &#x3E; r, Chan and Lim [C-L] showed that is again free over its associated order if k = Qp. Subsequently Chan [C] gave an explicit description of this associated order. When m &#x3E; r and k # Qp, however, is not free over its associated order. This is proved in [B2] by an indirect argument which does not require explicit knowledge of the associated order.
The aim of this paper is to determine the associated order in a certain family of extensions of the above type. We consider only the case r = 1, m = 2, and we assume that the absolute ramification index e of k satisfies e &#x3E; q2. Under these hypotheses, the associated order admits a somewhat similar description to that of the order determined in [Bl] This condition is clearly satisfied if r q -l, since (q -1) (1 + h -r) q2, and is also satisfied when r = q -1 since then h = i = q -1. Thus (6.5) holds whenever a(h, i) = r.
Recall that ~ is given by (6.2) and satisfies (6.3). Our induction hypothesis is that xh,i E wioi when a(h, i) r. It follows from (6.4) and (6.3) that Let (h, i) be any pair with a(h, i) = r and Xh,i f/: w, o 1. Then by (6.5), the corresponding term in (6.6) has valuation (q-1)(1-f-h-r)-i. This is at most (q -I)q. Moreover, it is easily verified that if (q -1) (1 + h -r) -i = (q -1)(1 + h' -r) -i' with a(h, i) = r = a(h', i') then (h, i) = (h', il), Thus the terms in (6.6) with xh,i ¢ have distinct valuations, all less than V(Wl) = q2. Since a non-empty sum of such terms cannot vanish mod W103, it follows that xh,,i E wlol for all pairs (h, i) with a(h, i) = r. This completes the induction. D
